 As a partner in The EV Project, the University Of California Davis (UCD) surveyed 461 participants in The EV Project from the San Diego area and requested their preferences for locations of publicly accessible charging stations.
Introduction
The lack of public charging infrastructure for PEVs has been identified as a barrier to their widespread adoption. Federal and state grants have been awarded to promote public charging infrastructure, and retail businesses have shown interest in installing charging infrastructure. A common question for electric vehicle service providers is "Where should the chargers be placed?"
In the early stages of PEV delivery to local markets, the options were as follows:
 Plan locations that are associated with destinations where PEV parking is anticipated  Solicit retail and public charging hosts for voluntary placement  Ask early adopters where they want public infrastructure  Select sites near known high-traffic areas.
The EV Project chose to utilize a planning process for locating charging infrastructure. The planning process used for San Diego was the EV Micro-Climate ® process. 3 The surveys were conducted in mid-2012 and solicited input from 461 Leaf and Volt owners residing in the greater San Diego are and who were participating in The EV Project.
Some of the questions in the survey requested respondents to identify locations where they would like to see publicly accessible EVSE. By the time the results of the survey were available, installation of publicly accessible EVSE provided by The EV Project was well underway using the Micro-Climate process. Therefore, the survey participants' desired locations were not able to be considered in the final deployment plan.
The paper addresses the following issues: 
University of California Davis Survey Summary
The survey was conducted in several parts and included San Diego and other regions of California. The San Diego results are of interest in this document.
The survey was conducted online through a web interface that enabled participants to place locations on a map. "For the most part, the web interface was a success, although the placement of common locations appeared problematic for approximately 20% of respondents. This was most probably due to the complexity and wording of the questions." 4 The drivers' willingness to pay for charging was not explored in the survey.
"Leaf drivers want to be able to go slightly farther with their vehicle than currently possible by placing chargers farther away than the chargers they are currently using."
5 Two strategies for placing these EVSE were evident: (1) regional siting, where new EVSE allowed the expansion of range within the home territory and (2) trans-regional siting where direct current fast charger locations could expand range beyond the current region. An example would be to allow a driver in San Diego to drive the Leaf to locations in the Los Angeles area.
The UCD survey included driver response preferences for both AC Level 2 EVSE and direct current fast chargers. "The main desire is for quick charging. Quick chargers are wanted at regional attractors such as downtowns, large malls, airports and other regional services. Quick charging connecting adjacent regions was also indicated by respondents." 6 Only the AC Level 2 EVSE locations are analyzed herein. Figure 1 , taken from the Reference 3 report, identifies PEV driver preferences for charger types and locations. Further, 1,362 chargers were desired, with only 29% totally within the San Diego area. Because only the Leaf has fast charge capability, the desire for direct current fast chargers well north of the San Diego and the Los Angeles area suggested that some Leaf drivers planned to be quite aggressive in extending the range of their vehicles.
Driver Desired Locations
In the Micro-Climate planning process, the geographic model was the Master Geographic Reference Areas (MGRA), which is a proprietary data unit designed and used by the San Diego Association of Governments. The 18,756 MGRAs are geographic areas roughly the size of census blocks in urban and suburban areas, and census block groups in rural areas. MGRAs are designed to nest into larger standard geographies, such as census tracts, zip codes, and municipal boundaries. MGRAs are polygon shapes rather than points, but contain the points of interest that were expected to attract PEV drivers. An MGRA may contain more than one point of interest. Several factors were considered when evaluating the suitability of an MGRA for its attraction to PEV drivers; all MGRAs were rated. The top rated 3,333 MGRAs, of the total 18,756 MGRAs, were selected in the Micro-Climate process to be target sites. The solicitation of charging site hosts proceeded with these target locations. Reference 2 reported that 98% of the deployed AC Level 2 EVSE were placed within these target areas. Figure 2 presents the AC Level 22 EVSE locations within only the San Diego area that PEV drivers indicated that they wanted in response to the UCD survey.
In Figure 2 , the green points were identified both by drivers participating in the UCD survey and by The EV Project Micro-Climate process. The red points were identified only through the UCD survey. A total of 172 total locations were identified. The predicted versus unpredicted demand categories are defined below.
UCD compared the PEV driver desired charger locations to its top rated 1,000 MGRAs. Buffers of 1/8 mile, 1/4 mile, 1/2 mile, 1 mile, 2 miles, and 5 miles around each of the 1,000 MGRAs were analyzed. The results are presented in Figure A -1 of Appendix A and were taken from the Reference 2 report.
In summary, 20% of the PEV drivers' desired locations were within the top 1,000 MGRAs and 73% were within 1/4 mile (440 yards) of the MGRA. The planning process assumed that a PEV driver would walk up to 1/4 mile from a desired charging location.
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Predicted Alternating Current Level 2 Demand
UCD provided the mapping interface for driver preferences. The global positioning system coordinates of the 172 responses are shown in Figure 2 . It is difficult to interpret the respondents' specific intent in identifying some of these locations, because a detailed investigation of the global positioning system coordinates does not reveal any specific reason for selecting the location. For example, Figure 3 shows several driver-preferred locations in San Diego. Several identifiers are located in Petco Park, several located near Harbor Drive and the convention center, and one at Horton Plaza. All of these can be classified; however, there are three others that are near no specific attraction and are likely the desire for stations in the general San Diego region.
The paper titled, Categorizing Electric Vehicle Supply Equipment Venues: Describing Publicly Accessible Charging Station Locations,
7 was used where possible to categorize these driver preferences. The close evaluation of each global positioning system location suggests the following as the intent of the drivers surveyed. In general, these responses appear to be thoughtfully considered as locations of attraction to PEV drivers, with 160 of these locations being in planned demand areas where an attraction was anticipated in The EV Project Micro-Climate process.
General locations included areas such as

Unpredicted Alternating Current Level 2 Demand
Twelve points represent charging locations that the PEV drivers identified as desirable but were not within 1 mile of the top 1,000 MGRAs. The following four questions were investigated for these 12 points. Note; the "FID" number is
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1. Do the locations identified by survey participants coincide with the Micro-Climate high priority planned locations? Table 2 presents the 12 locations desired by drivers participating in the UCD survey, but that were not near an attraction identified by The EV Project Micro-Climate process. Two of the locations in Table 2 are located within the original Micro-Climate planning target areas. FID locations 79 and 155 are recreation areas near the coast and may be attraction sites. While some of the remaining eight may have been intended to be general vicinity locations by the respondents of the survey, all appear to be very specific locations. 
Do the installed EVSE satisfy locations identified by survey participants?
Of particular interest here are four attraction areas from Table 2 (shown in Table 3 ).
None of the installed AC Level 2 EVSE are close enough to serve these desired locations.
Are participant vehicles parking in the locations identified by the survey participants?
Reference 8 investigated the 21,636 distinct locations where EV Project vehicles in the San Diego area parked during the last half of 2013. 
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The preferences displayed in Figure 1 that are in the Los Angeles area and further from the San Diego region appeared quite aggressive for Leaf drivers. However, many drivers actually made these trips. The green dots in Figure 4 are trip end points of Nissan Leafs from residences in the San Diego region. These are cumulative end points by December 2012. 
Conclusions
The majority of the locations identified by PEV drivers participating in the UCD survey were already identified in The EV Project's Micro-Climate planning process. The drivers identified areas of attraction where PEVs are likely to park, as did the formal planning process. Asking PEV drivers where they might want publicly accessible AC Level 2 EVSE placed may not an effective method for site selection. Individuals may express locations that only apply to their self-interest rather than choosing charging locations that may benefit all PEV drivers. Careful selection of the phrasing of the questions will be important. Expectations from respondents may include anticipation that their responses will be considered in the final placement of EVSE, which may not be the case. The questions may be more relevant after the PEV drivers have experience with their PEV and the infrastructure is well established.
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